Background: Empathy is a difficult characteristic to define, teach and assess; the 'nebulous' properties of empathic behaviour often means that educators fail to incorporate the explicit teaching and assessment of empathy within the curriculum. One solution suggested is that teaching empathy in an interprofessional education setting is an effective educational approach in developing empathic behaviours. Method: Student participants from Monash University, Deakin University, University of South Australia, and Edith Cowan University completed a self-reporting survey package pre and post two-hour empathy workshop consisting of the Jefferson Scale of Empathy -Health Profession -Student version (JSE-HP-S). Results: A total of 293 students from 12 different medical and health care professions participated in the empathy workshops. The majority of participants were from Monash University n = 230 (78 %), the nursing profession n = 59 (20 %), < 26 years of age n = 215 (73 %) and enrolled in first year studies n = 123 (42 %). Using a paired t-test repeated measure self-reported empathy levels improved at p < 0.0001, mean 114.34 vs. 120.32 (d = 0.22). Conclusion: This project has shown that self-reported empathy levels have been shown to statistically improve following DVD simulation-based workshops.
Background
Evidence is emerging that clinician empathy improves clinical outcomes [1, 2] , but diminishes with experience [3] [4] [5] [6] [7] . More empathetic clinicians get better results; but more experienced clinicians tend to show less empathy [1, 2] . These findings suggest both the importance and complexity of empathy in the clinical setting, and raise questions about how empathy can be fostered and maintained to improve clinical outcomes.
Empathy is the ability to understand the experience of others, and to reflect that understanding back to them [8, 9] . The experience of others may include complex perspectives, reactions and emotions that are not externally visible and that exist in the context of the life of an individual. In lay terms, we could say that empathy is the ability to put oneself into another's shoes, and to demonstrate that one knows what it is like to be in their shoes [10, 11] . Empathy is often confused with sympathy, but there is an important distinction: empathy is about shared understanding, while sympathy is about shared emotion [9, 12] . Understanding that another person may be suffering is empathy, whereas actually sharing or experiencing some of their suffering is sympathy. Empathy is cognitive, whereas sympathy is affective [12] .
Clinician empathy is a key communication skill that forms a part of patient-centred care; a broad approach to clinical work that has emerged in the past couple of decades and has been formalised and included in many codes of conduct and guidelines published by medical colleges [13] [14] [15] [16] [17] . The key principle of patient-centred care is that the clinical process aims to focus on the patient rather than their disease, test results or possible interventions [18] . A clinician undertaking patient-centred care would consider not just if a treatment is available, but whether it is appropriate for the individual patient considering their culture, lifestyle, preferences and circumstances [19] . Clearly empathy, as it fosters an understanding of the patient experience, is essential in obtaining this information.
Regardless of whether it is understood or practiced within a framework of patient-centred care, it seems intuitive that empathy can lead to improved clinical outcomes [1, 2] . A clinician who makes an effort to understand their patient will be more likely to offer advice, treatments and medications that are compatible with the patient's lifestyle and are likely to be followed and used [20, 21] . This improved compliance can directly affect clinical outcomes.
Indeed evidence has emerged that shows a positive correlation between clinician empathy and improved clinical outcomes. Specifically, diabetic patients have been shown to have better control of blood glucose and lipid levels if they have been seen by a clinician with a higher degree of empathy [1, 2] . This result was seen in retrospective correlational studies of over 20,000 patients in Italy [2] , and 891 patients in the United States [1] . While more studies are needed to show if these results will hold with different health professions, patient groups and different clinical conditions, the high number of patients in these studies, the different cultural settings, and the complexity involved in managing diabetes suggest that the effect of empathy on clinical outcomes is clear.
There is evidence that the skills required for patientcentred care, and more specifically for empathy as a learned behaviour, can be taught and maintained with training programmes lasting as short as one hour [22, 23] . However, whether such short interventions lead to improved clinical outcomes, and whether those outcomes can be sustained, is less clear. Evidence has shown that more experienced clinicians and students closer to graduation tend to show less empathy [4, 7, 24] . It would therefore be especially helpful to work toward a brief and convenient means of education and training for and sustaining levels of empathy that would be compatible with the life of a working clinical practitioner and for the progressing student.
In this study we aim to evaluate the effectiveness of a DVD simulation-based workshop in improving self-reported empathy in tertiary healthcare students.
Method

Design
This study employed a before and after study repeated measures design.
Workshop design and delivery
During August and September a two-hour interactive empathy workshop was delivered to undergraduate medical and health professional students at four Australian universities: Monash University, Deakin University, University of South Australia and Edith Cowan University.
The empathy workshops were interprofessional (with a minimum of three different health professional groups participating in each workshop), interactive and based around a 20-min DVD simulation involving either: i) Teenager diagnosed with asperger's syndrome, ii) Young pregnant female suffering a stroke, and iii) An elderly indigenous lady suffers a suspected neck of femur fracture. Each DVD included a patient journey involving the following professions: paramedics, nursing, medicine, midwifery, radiography, physiotherapy, occupational therapy and nutrition and dietitics. Activities were based on small group work and group presentations. Participants examined the medical definitions of empathy and the vernacular of empathy versus other terms such as sympathy, affinity, caring etc. Participants were also asked to focus on empathy and consider four questions as they watched the DVD: (i) What do you think the needs of the patient/client are? (ii) Do you think the patients'/clients' needs were met in the clinical interaction? (iii) What empathetic behaviours did you see or observe during the scenario? (iv) And what was the impact of this behaviour on the patient interaction as they watch one of the DVDs. A number of short (3 min) interviews with clinicians were also shown outlining why each clinician believed empathy was important for health care management. The delivery of each workshop was undertaken by BW and professional facilitator. (For more details see: http://med.monash.edu.au/cehpp/altcempathy/).
Participants
Potential students were enrolled in all year levels (1st to 5th year) at one of the aforementioned universities using convenience sampling. Given the nature of sampling across multiple universities and courses we were unable to calculate a response rate. Inclusion criteria for the study were being enrolled in a medical or health care professional program. Each university academic lead recruited students via flyers, information sessions, and emails during July and August 2012. Names and emails were collected and contacted prior to workshops taking place. Workshops took place during the academic teaching semester and at each university. All workshop participants were provided with a certificate of attendance.
Instrumentation
The study used a standardised self-reporting scale: Jefferson Scale of Empathy -Health Profession -Student version (JSE-HP-S) which is a self-report measure of health profession students' attitudes towards empathy. It is a 20-item scale that uses a 7-point Likert-scale (1 = strongly disagree and 7 = strongly agree) with 10 items reversed scored. The JSE-HP-S is both valid and reliable [25, 26] . A short demographic questionnaire was also included.
Procedures
Prior to the empathy workshop students were invited to participate on a voluntary basis in this study. Students were provided with an explanatory statement and were informed that participation was voluntary and matched by identification for follow-up. The questionnaires took students approximately 10 min to complete and consent was implied by its completion and submission. The follow-up took place six weeks later; again students were informed of the study and asked to complete the follow-up questionnaire.
Data analysis
The SPSS program (Statistical Package for the Social Sciences Version 20.0, SPSS Inc., Chicago, Illinois, U.S.A.) was used for data storage, tabulation, and the generation of descriptive and inferential statistics. Descriptive statistics means and standard deviations (SD) were used to summarise the demographic data. A paired t-test for repeated measures was used to compare before and after results, while a combination of parametric and nonparametric tests were used in cases of non-normally distributed data. All tests were two tailed with the results considered statistically significance if the p value is < 0.05; effect sizes (d) were also calculated for quantifying the differences between mean scores.
Results
Participant demographics
A total of 293 students from 12 different medical and health care professions participated in the workshops in between July and September 2012. The majority of participants studied at Monash University n = 230 (78 %). The most frequently represented profession was nursing (n = 59, 20 %), closely followed by paramedics (n = 55, 19 %) and dietetics (n = 47, 16 %). 73 % of the cohort were aged younger than 26 years (n = 215), and 42 % were enrolled in their first year of studies (n = 123). For further details on the demographics, see Table 1 .
The mean JSE-HP-S score for all of the participants prior to the intervention was 114.39 (SD = 14.56). After the intervention a statistically significant improvement was observed 120.56 (SD = 12.48; p < 0.0001) with a small effect size (d = 0.22).
In our study we found that females had a higher mean score both pre and post intervention, increasing from 116 to 126 (p = 0.008). The male students scored significantly lower both pre and post intervention, although they also showed an improvement following the intervention (from 113 to 120, p = 0.037).
Regarding the students year level we noted a statistically significant difference between the groups prior to intervention (p = 0.004). There was a decline in the level of empathy from year 1 (JSE-HP-S =115) to year 5 (JSE-HP-S =101.5). No statistical differences were found between the groups after the intervention (p = 0.847). No statistically significant differences were found between age groups.
Interestingly, comparing the different courses yielded significant differences. The students enrolled in midwifery had the highest pre intervention score (JSE-HP-S = 124). The lowest scoring courses were radiography and biomedical science (JSE-HP-S = 104, and 101 respectively). However, these two groups were the ones experiencing the most significant improvement (biomedicine by a mean = 13 and radiography by a mean = 14). The groups with the least mean score improvements were: midwifery, medicine, and the double degree nursing/paramedic. No groups experienced a reduction in mean scores.
Discussion
This before and after repeated measures study found that self-reported empathy scores of undergraduate health profession students significantly improve after participation in a DVD simulation-based empathy workshop. These results strengthen previous findings suggesting that empathy can be taught using various educational activities and interventions [22, 27] . Given that empathy has shown to improve clinical outcomes, and can be taught or fostered quickly and cost effectively, these results should add weight to the argument of incorporating empathy training in undergraduate and even ongoing professional education for healthcare workers.
Of particular interest in our study is that improvements in empathy were seen across a range of health professions. Students enrolled in biomedical science, radiography, radiation therapy demonstrated the greatest benefits of this intervention. A review of the literature revealed no studies to explain or expand on this finding. A possible answer might be that since these health care specialities have limited patient interaction compared to other courseshas, i) less focus on empathy education, and ii) attracts students who are naturally less inclined towards empathetic behaviour.
We also found that both paramedic students and nursing students had a similarly large benefit of the intervention (a mean score improvement of 12). Given that these are more patient-oriented specialties such results were positive. The fact that the double degree in comparison experienced no improvements remains unclear. The DVD intervention did not reduce any student's empathy score, a finding which is consistent with all other interventional empathy education studies [22] . Whether such interventions can have long-lasting impact on self-reported empathy levels remains a key question for researchers, and indeed whether such interventions can effect decline in empathy levels, although recent work in this area by Roff may suggest otherwise [24] .
Previous studies have found that doctors and nurses show similar levels of empathy [28] . This is inconsistent with our findings when comparing medical students and nursing students. We found that pre intervention medical students scored higher than nursing students (116.5 versus 113). However in contrast post intervention the nursing students scored higher (125 versus 118).
There is agreement in the literature that females show greater levels of empathy than males [3, 5, [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] . This is consistent with our findings that found that both groups were amendable to empathy education, but females slightly more (116 to 126 versus 113 to 120, p = 0.037 post intervention) Winefield and Chur-Hansen [42] studied 107 first year medical students and tested empathy levels prior to didactic teaching, videotapes and 3 hour of workshops with actors as patients. Although this study did not use the JSE-HP-S, their observed improvement in empathy levels, and that females improve the most is consistent with our findings. In contrast, it should be noted that there are reported studies where a gender difference is not observed [43] [44] [45] [46] , and warnings that this has little real-life applicability [39] .
While empathy is clearly a complex quality that may exist at different levels in different professions and with different levels of experience, our data suggests that it is not too complex to be amenable to education, particularly education that is interprofessional in nature, and that the intervention required to achieve these goals does not need to be costly or time consuming. For empathy education to be most effective, and not be felt as an "add-on", it has been argued that it must not be separate out to the biomedical components of medicine, but rather integrated [47] .
The intervention used in this study was DVD-based, and as such an empathy-based learning package could be easily delivered to students and healthcare professionals in multiple educational settings. It would also be possible that an online version could be developed and distributed without little or no per-unit publishing cost. This combined with the ability for participants to use a DVD or online learning tool in their own time, make the learning package very practical and sustainable. An online version could also incorporate opportunities for participants to engage in discussion forums or provide feedback. Further examination of this will be explored in future project work.
A large body of work has found that empathy tends to erode with time, speciality and or professional experience [4, 7] . While the question of empathy maintenance was not specifically addressed in our study, we did not find lower JSE-HP-S scores in the students closer to their final year. It will be useful and interesting to see whether our intervention could be used to sustain or renew empathy in experienced practitioners.
Limitations
The study had a number of limitations. Firstly, our study was only conducted in Australia using undergraduate university student subjects. Secondly, while we used a well-established self-report measure, it still brings with it inherent reporter biases. While changes to attitudes following the workshops, we were unable to measure if these attitudinal changes positively impacted on patient and/or client care. Results may not translate to subjects who are in the workplace and experiencing patientmanagement and clinical challenges on a day-to-day basis. Another limitation was the length of the workshop, and a lack of randomisation of participants. We did not evaluate the students' change in empathy levels beyond the six weeks; this is provides opportunities for further research both in terms of curricula innovations but also changes to organisational culture.
Conclusion
A simple DVD-based learning package can be used to teach and possibly to sustain empathy levels in healthcare workers from a range of professions. As empathy has been shown to improve clinical outcomes, this finding suggests that empathy training is a low-cost means of achieving improved clinical outcomes in a variety of healthcare settings. This project has provided important information in informing the development of medical and health care curricula that are directly responsive to the requirements of contemporary healthcare in Australia.
